Sister-chromatid exchange studies on direct- and indirect-acting clastogens in mouse primary cell cultures.
An in vitro sister-chromatid exchange (SCE) assay using mouse primary bone marrow and spleen cells was conducted with both direct- and indirect-acting genotoxic agents. 2,4,7-Trinitrofluorenone, a direct-acting genotoxic agent, induced a significant dose-related increase in SCEs. In both bone marrow and spleen cells, 2.0 micrograms/ml caused an approx. 3-fold increase in SCE level over control values. Cyclophosphamide, an indirect-acting genotoxicant which requires metabolic activation for its clastogenicity, induced a significant increase in SCEs in the presence of S9 from liver of rats pretreated with Aroclor-1254. A dose of 2 micrograms/ml resulted in a 2-fold increase in bone marrow and a greater than 5-fold increase in spleen cells. Benzo[a]pyrene, another indirect-acting genotoxicant, also induced significant dose-related SCE responses in both cell types. It seems that primary bone marrow and spleen cell culture systems can detect both direct- and indirect-acting genotoxicants and may be useful for routine and/or comparative cytogenetic studies.